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ANDA 74-762

Royce Laboratories, Inc.
Attention: William Stahovec
16600 NW 54th Avenue

Miami, FL 33014

Dear Sir:

Reference is made to your abbreviated new drug application dated
October 3, 1995, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Guanfacine Tablets USP,
1 mg (base) and 2 mg (base).

Reference is also made to your amendments dated November 21,

1995; January 25, July 15, July 23 and October 15, 1996; and May
29 and June 4, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Guanfacine Hydrochloride Tablets USP, 1 mg (base)
and 2 mg (base) to be bicequivalent and therefore,
therapeutically equivalent to those of the listed drug (Tenex®
Tablets, 1 mg (base) and 2 mg (base), respectively, of A.H.
Robins Company). Your dissolution testing should be incorporated
into the stability and quality control program using the same
method proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of

Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.




We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign,
at the time of their initial use, be submitted to our Division of
Drug Marketing, Advertising, and Communications (HFD-240) with a
completed Form FD-2253.

Sincerely yours,

Douglas L. Spor,

Director

Office of Generic Drugs

Center for Drug Evaluation and Research
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GUANFACINE TABLETS, USP

DESCRIPTION
Guantacine hydrochiondd is a centraity aclag wih ay 8QONist propenties in
tablet form t0r ofs) adMNISITALON.
Tha chemical Rame of quastacine rygrochiaride is N-amiding-2-(2.6-di ide hy
and nis molecelas waight 18 282.56. Its structura) formula s
c NH
CH,CONHCNH;  * MOl
- t
N 2 5 1007
o .~ l | 5 9 {
CHClzN;0-HE)
Guanfscine hydrochionde 13 3 white 10 off-white pawder: spanagly soluble w water sad alcohol and skightly solvble in acetone
€ach tablet for oral ' ion contmBs @ il 1o 1 mg or 2 My of guanfacima In sodiman. each tahiel

conlzins the foliowing inactive Ing actess stearate. y celiutose, povidone.
and stearic acid. The 1 mp tabiets aise costain FO&C Red #40 auminum lake: 1he 2 mg tablets contain DAC Yellow 410 Mumwoum lake
CLINICAL PRARMACOLOGY
Guantacing WOrochionide is 28 orally actve BALAYPErsASiv ageni whose principal mechanism of action appears fo be sumuizhos of cen
)l ay . By hese ¢ reduces nerve impuisss from the vasomolor center
10 the hewt 8nd Blood vessels  Thes resuits in 0 $acresss mn port vascuhr ang a 10 heart e
The 00se-te3ponse relaboasnip for Bloed Dressure aad adversa effecls ol guantacine givan once 3 day 3s Moagiheragy Ras Deen Svaly.
aled in paimnts wiih mid to modsrate hypertaneren. Ia this study patients wers randomized to placeno of to 0.5 mg 1 my. 2mg. 3
, owrag table, A useful shect was Dt abserved overa vatil doses
of 2 mg wern reached. although responses 1 whits pshents wers 506 a1 1 MQ: 24 hour effectiveness of 1 mp to 3 mg dosas was doC
umented using 24 hour ambuiatory moadoring. Whe the 5 mg dose sdded an incrament of effactivaness, it caused an unacceptadle
inCresse in averse TaACHON.

Mass Choeges (mm Hp) trem Bessling | le esd
lastetic  Bised Pressurs for Patisais Complating
)

4 19 § Weets of wi
e [ Piscodo 0.3 mg 1 mg 2 mg 3y (X1
g Teege
v

_ Sested

Wiute 11-30 -1+-5 -81-8 -8/-9 -y -18/-12 816

Patints

Black a-28 <35 02 -3-§ -7 -8/-9 -19/-1%
L -

*5/D= Sysiohc/diastohic Boad pressure

Controlted chnical tridls in patiants with mifd to modarate hyDeriension whD wire raceiviag 8 thiazide-type diuretic heve dafiae
response relalionship 10r Blood pressure rasponse and adverse reaciions of guaniacine given at oadtm ang have shown blood
pressure respanse to guantacine can porsist far 24 hours after 3 single dose. In the 12-waok placebo-controlied 405e-re3pon study,
patients wara randomized 10 placeda or to doses of 0.5. 1, 2, and 3 mg of guantacina, in addition 1o 25 mg chiarthalidona. tich given
at Qsgume  The obssrved mean changes from baseline, tabulsted below. indicato the similarity of rasponss for placedo and the 0.5 mg
dose. Doses of 1, 2. and 3 mg resufted in decreasad 81000 pressure In 1ne bitting position with fo real ditierencas smonp the hrae
doses. In the standing position. there was some incrgase in response with dose.

the dose-
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Each Tablet Contains:

Guanfacine Hydrochloride, USP

equivalentto ...... 2 mg guanfacine

USUAL DOSAGE:

See accompanying product literature.

Store at controiled room temperature
15°-30°C (59°-86°F).

Dispense in a tight, light-resistant

container as defined in the USP,
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M1d. by: Royce Laboratories, Inc., Miami, FL 33014
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Each Tablet Contains:

Guanfacine Hydrochloride, USP

equivalentto ...... 2 mg guanfacine

USUAL DOSAGE:

See accompanying product fiterature.

Store at controlied room temperature
15°-30°C (59°-86°F).

Dispense in a tight, light-resistant

contalner as defined in the USP.
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Each Tablet Contains:

Guanfacine Hydrochloride, USP
squivalent to ...... 2 mg guantacine
USUAL DOSAGE:

See accompanying product literature.
Store at controlled room temperature
15°-30°C (59°-86°F).

Dispepse in a tight, lignt-resistant

contalner as defined in the USP,
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Each Tablet Contains:

Guantacine Hydrochloride, USP
equivalentto ...... A mg guanfacine

See woooaunzsao product literature.

Store at controlled room temperature
15°-30°C (59°-86°F).

Digpenge in a tight, light-resistant

‘container as defined in the USP.
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GUANFACINE
TABLETS, USP

25

500 Tablets
M1d. by: Royee Laboratories, Inc., Miami, AL 33014

Each Tablet Contains:

Guanfacine Hydrochloride, USP
equivalentto ...... 1 mg guanfacine
USUAL DOSAGE:

See accompanying product literature.
Store at controlied room temperature
15°-30°C (59°-86°F).

Dispense in a tight, light-resistant
container as defined in the USP.
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Each Tabiet Contains:

Guantacine Hydrochloride, USP
equivalent to ...... 3 mg guanfacine
USUAL DOSAGE:

See accompanylng product literature.
Store at controlled raom temperature
15°-30°C (69°-86°F).

Dispense in a tight, light-resistant
container as defined in the USP,




f % ?

LI

R FOR DR
X N
C

EVAL

MBE.

IST

Y

ATIONAND

074762

EW




RS B - "W i v ‘

L RN L g

1. CHEMIST \ NO.2

2. ANDA # 74-762

3. NAME AND ADD PLICA
Royce Laboratories, Inc
16600 N.W. 54 Avenue
Miami, FL 33014

4, EGAL S OF SU 1ON:

No Patent or any marketing exclusivity rights are in effect.

N

NO P RY NAME
Guanfacine Hydrochloride
9. AMENDMENTS AND R DAT
Original 10/3/95
Amendment 11/21/95
Amendment 7/15/96
Amendment 10/15/96
Amendment 5/29/97
Amendment 6/4/97
10. PHARMACOLOGIC Y
Antihypertensive
11. Rxor OTC
Rx

12. R IND/NDA/DMF(s

13. DOSAGE FORM

Tablets




15.

16.

17.

19.

1 mgand 2 mg

CHEMICAL NAME AND STRUCTURE

N-amidino-2-(2,6-dichlorophenyl) acetamide hydrochloride.
COMMENTS

CONCLUSIONS AND RECOMMENDATIONS

The application is approvable

REVIEWER: DATE COMPLETED:

-

I dreltr o7
Nashed E. Nashed, Ph.D. 6/9/97 é / ,
Supervisor: Paul Schwartz, Ph.D.

ANDA 74-762.3

Division File
Field Copy

. - ’\
Endorsements: | G\ .Q\V\
HFD-627/N.Nashed, Ph.D./ \ e
HFD-627/P.Schwartz, Ph.D./ 7 ‘

XANEWVFIRMSNZAROYCE\LTRS&REW74-762.3
F/T by: bcl6-12-97
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ANDA 74-762

3

SOV i 2 1035
Royce Laboratories, Inc.

Attention: Loren Gelber, Ph.D.

16600 NW 54 Ave

Miami FL. 33014

Dear Madam:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Guanfacine Hydrochloride Tablets 1 mg and
2 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.

2. The following dissolution testing will need to be incorporated into your stability and quality
control programs:

The dissolution testing should be conducted in 500 mL of water at 37°C using USP 23
apparatus II (paddle) at 50 rpm. The test product should meet the following specification:

Not less than -Q) of the labeled amount of the drug in the dosage form is
dissolved in 45 minutes.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
- issues. A revised determination may require additional information and/or studies, or may conclude
that the proposed formulation is not approvable.

Sincerely yours,

Rabindra Patnaik, Ph.D.

Acting Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research
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Guanfacine HC1l Tablets Royce Laboratories, Inc.
1 mg and 2 mg Miami, FL

ANDA #74-762 Submission Date:
Reviewer: Moheb H. Makary July 15, 1996

WP 74762SDW.796 July 23, 1996

Review of An Amendment to a Biceguivalence Study
I. Objective:

The firm has replied to the reviewer's comments made in the
review of the October 3, 1995 submission (bicequivalence study on
Guanfacine HCl Tablets, 2 mg, dissolution data and waiver
request, reviewed by Dr. James D. Henderson).

II. Comment #1

The firm was advised to submit data to support the long-term
stability of Guanfacine in frozen study samples for the period
al to the time from the first sample was collected to the day

Re to the Comment

The firm's response to the comment is acceptable.
Comment #2

The firm was advised to provide a table of sample identificatiocn
for all 32 samples listed as "lost in processing”. In addition,
the firm was asked to report the reason(s) and situation(s) where
samples were lost, reasons for reassay or why reassay could not
be done, reassay curve, reassay values, reported values, and
reasons for reported values.

The firm submitted tables which included sample identifications
for all 32 samples listed as "lost in processing”, reasons why
study samples were coded lost in processing, reasons for reassay

or why reassay could not be done, reassay values, reported
values, and reasons for reported values.

Reply to the Comment

The firm's response to the comment is acceptable.

Comment #3

The firm was asked to provide all data and calculations that
justify the choice of the Wagner funcrion as the regression

2 » 4 F R T X 2 4‘9,'»,..;;-

R O A SR .




equation for analytical runs compared to other equation/weighting
combinations.

“Reply to the Comment

The firm's response to the comment is acceptable.

ITI. Recommendations:

1. The single-dose bicequivalence study #941316, conducted by
Royce Laboratories, Inc., under fasting conditions, on its
Guanfacine HCl 2 mg Tablets, lot #MD-1192, comparing it to Tenex®
2 mg Tablets manufactured by A.H. Robins has been found
acceptable by the Division of Biocequivalence. The study
demonstrates that Royce's Guanfacine HCl Tablets, 2 mg is
bicequivalent to A.H. Robins's Tenex® 2 mg Tablets.
2. The dissoclution testing ccnducting by Royvce Laboratories,
Inc., on its Guanfacine HCl, 2 mg and 1 mg Tablets, lot #MD-1192
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and MD-1191, respectively, is acceptable. The formulation for the
1 mg strength is proportionally similar to the 2 mg strength of
the test product which underwent acceptable bioequivalence
testing. Waiver of the in vivo bioequivalence study requirements
for the firm's Guanfacine HCl, 1 mg Tablets of the test product
is granted. The Division of Biocequivalence deems Guanfacine HC1,
Tablets 1 mg, manufactured by Royce Laboratories, Inc., to be
biocequivalent to Tenex® Tablets 1 mg, manufactured by A.H.
Robins.

3. The dissolution testing should be incorporated into the firm's
manufacturing controls and stability program. The dissolution
testing should be conducted in 500 mL of water at 379%C using USP

23 apparatus II (paddle) at 50 rpm. The test product should meet
the following specification:

Not less thanFQ) of the labeled amount of the drug
in the dosage form is dissolved in 45 minutes.

The firm should be informed of the above recommendations.

Ill!llllll!!!!!l !!.l.

Division of Biocequivalence

Review Branch III

I ALLED oév m
'RD INITIALLED RMHATRE {
FT INITIALLED RMHATRE ate: 7’ / /]9

Concur: —

Rabindra Patnaik, Ph.D.
Acting Director
Division of Biocequivalence

.Date: t , QLLQQ

MMakary/10-8-96 wp 74762SDW.796
cc: ANDA #74-762, original, HFD-658 (Makary), Drug File, Division
File.
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Guanfacine Hydrochloride Royce Laboratories
1 & 2 mg tablets Miami, FL
ANDA #74-762 Submitted:
Reviewer: James D. Henderson Octcper 3, 1995

File: 74762SWD.095

SUMMARY
1. Biocegquivalence Review No.: 1
2. Dates:
APPLICANT FDA
Original Submission 10/3/95 Assigned to Reviewer 1/26/96

Started by Reviewer 1/27/96
RD Submitted 3/9/96 |
RD Approved 3/11/96

Final Submitted 3/11/96

3. Pharmacological Category, Rx or OTC: Rx, antihypertensive

4. Reference Listed Drug: Tenex® (AH Robins, NDA #19-032,
11/7/88); exclusivity for treatment of hypertension expires on
5/11/96

S. USP_Monograph (Dru roduct) : none
6. Conclusion: Incomplete

DEFICIENCY COMMENTS:

1. The sponsor should repeat dissolution testing using 900
mL of medium and all other conditions the same.

2. The sponsor should descrige the shi




\}"

5. Long-term frozen stability data should be reported.

6. For all 30 samples listed as "lost in processing",

. including nine predose samples, the sponsor should
provide a table containing sample identifications,
initial values, initial assay curve, reasons for
reassay or why reassay could not be done, reassay
curve, reassay values, reported values, and reasons for
reported values.

7. All data and calculations that justify the choice of

’ the Wagner function as the regression equation for
analytical runs compared to other equation/weighting
combinations should be provided.

7. Recommendations:

1. The biocequivalence study conducted by Royce
Laboratories on its guanfacine hydrochloride 2 mg
tablet, lot #MD-1192, comparing it to Tenex® 2 mg
tablet, lot #0941035, has been found incomplete by the
Division of Bioequivalence due to deficiencies 1-7.

2. The sponsor should be informed of deficiency comments
1-7 and recommendation 1.

8. Signature Blocks and Routing:

4

James D. Henderson, Ph.D.
Review Branch II
Division of Bioequivalence
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JDH/gj/3-11-96/74762
cc: ANDA #74-762 (original, duplicate), HFD-600 (Hare), HFD-630,

HFD-344 (CViswanathan), HFD-655 (Patnaik, Henderson), Drug
File, Division File
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STUDY SITES AND DATES
Clinical Site, Investigators, and Studyvy Dates:

CLINICAL SITE:

0

MEDICAL DIRECT
SCIENTIFIC DI
PROTOCOL: #941316 (5/30/95); IRB approval 6/7/95
DOSING DATES: 6/15/95 and 6/29/95

10. Analytical Site, Investigators., and Analysis Dates:

ANALYTICAL SITE:
ANALYTICAL DIRECT
ANALYSIS DATES:

-9/5/95 (82

ays frozen storage)

BIOSTUDY PRODUCT INFORMATION

11. Biostudy Products:

P uct : TEST (generic) RLD (reference)
Drug Name guanfacine HC1l Tenex®
Lot Number #MD-1192 (Royce) #0941035 (AHR)
Potency 100.7% 102.2%
Expiration Date - 8/96
Manufacture Date -
Batch Size (finished)

12. TIest Product Formulation: Table 1

13. Dissolution Testing:

Table 2

(see Comments, #29.a.)

STUDY DESIGN AND PROCEDURES

14. Design:

CROSSOVER OR PARALLEL:
treatments, pericds,

randomized,

and sequences)

SINGLE OR MULTIPLE DOSE: single dose

two-way crossover (two
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FASTING OR FED: fasting

WASHOUT INTERVAL: 14 days

STUDY POPULATION: healthy adult male volunteers
TREATMENTS :

A. guanfacine hydrochloride tablets 2 mg (test), Royce lot #MD-
1192, dose = 2 mg (1 tablet)

B. Tenex® 2 mg tablets (RLD), AH Robins lot #0941035 (exp 8/96),
dose = 2 mg (1 tablet)

All doses were administered with 240 mL of water, and dosing
occurred while subjects were seated in bed.

15. Subjects:

NUMBER OF SUBJECTS ENROLLED (PLANNED PLUS ALTERNATES),
COMPLETED, AND REASONS FOR DROPOUTS:

The protocol states that 24 planned subjects plus two alternates
(total of 26 subjects) were to be enrolled, and that samples from
Subjects 1-24 would be -assayed if they completed the study.
Dropouts would be replaced prior to assay with alternates of the
same sequence where possible.

Subject 14 (S14) was withdrawn from the study about 8 min before
Period 1 dosing due to low BP (see #17.a. below). Therefore,
only 25 subjects were dosed, with 24 subjects completing the
crossover. S2 withdrew at 1.5 hr after Period 1 dosing due to
medical events judged as not related to the study drug or
procedures.

NUMBER OF DATA SETS ANALYZED AND REASONS:
Statistical and pharmacokinetic analysis was performed using data
from 24 subjects (1, 3-13, 15-26). The study was unbalanced with
13 subjects in Sequence 1 (AB) and 11 subjects in Sequence 2
(BA) .

INCLUSION CRITERIA:

- male volunteer, 18-45 years old

- weight at least 60 kg, and within - 15% of ideal weight (Table
of Desirable Weights of Adults, Metropolitan Life Insurance
Company, 1983)

- good health as determined by medical history, physical
examination, and laboratory tests (hematology, serum chemistry,
urinalysis, HIV-AIDS test, 12-lead ECG)
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EXCLUSION CRITERIA:

- history or presence of significant systemic, organ, or
psychiatric disease

- history or presence of significant alcoholism or drug abuse
within the last year

- hypersensitivity or idiosyncratic reaction to guanfacine HCl or
other phenylacetyl-guanidine derivatives

- BP < 110/70 mm Hg at screening or < 100/60 mm Hg at predose
vital sign determination

- pulse <= 50 bpm at screening or prior to dosing

- abnormal diet within the last four weeks prior to study start

- donation of > 500 mL blood in 14 days, 750 mL/3 months, 1000
mL/6 months, 1500 mL/9 months, 2000 mL/l1 year, through completion
of the study

- participation in another clinical trial within 28 days of study
startc

16. Study Procedures
RESTRICTIONS:

Subjects were confined to the clinical site from 12 hr predose
until after the 36-hr draw, and then returned for the remaining
samples. No medications of any kind were allowed for the 7 days
preceding the study, not including vitamins taken as nutritional
supplements in non-therapeutic doses. Consumption of alcoholic
or xanthine-containing foods and beverages was prohibited for 24
hr before dosing and during the period of sample collection. :
Subjects remained seated in bed for the first 4 hr postdose, and
then were allowed to engage in normal activity.

FOODS AND FLUIDS:

Subjects fasted from 10 hr predose until ¢ hr postdose when a
standardized meal schedule was begun. Water was prohibited from
2 hr predose until 4 hr postdose but was allowed freely at all
other times. ’

MONITORING:

Sitting BP and heart rate was measured predose and at 1, 2, 3, 4,
6, 12, 24, and 36 hr postdose. :

BLOOD SAMPLING:
Blood samples were collected into EDTA-vacutainers at 0

(predose), 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 6, 8, 12, 16, 24,
3 : .




17. Clinical Ccnduct:
PROTOCOL DEVIATIONS:

a. Twenty-six subjects were enrolled as per protococl, but Si4
was withdrawn immediately before Period 1 dosing due to low BP.
Twenty-five subjects were dosed.

b. Three violations of the prohibitions on alcohol and xanthine
consumption were noted. The reviewer concurs these examples are
not likely to affect the study outcome.

c. All blood samples were collected within 2 min of their
scheduled times, except 22 samples for Trt. A (3-41 minutes late,
2 sample times not recorded) and 10 samples for Trt. B (3-15
minutes late, one sample time not recorded). In these cases,
actual sample times were used for calculations; when times were
not recorded, the scheduled time was used.

ADVERSE REACTIONS:

Trt. A: Six events, all rated as not serious, were reported
involving five subjects. Five events were rated as mild
intensity and one event as moderate intensity. One event was
judged as caused by the drug (headache), two events due to the
procedure (dizzy during blood draw), and three events were judged
as due to other causality (headache (2), bloody stool). No drug
treatment was required in any case.

Trt. B: Eight events, all rated as not serious, were reported
involving six subjects. All events were rated as mild intensity.
Two events were judged as caused by the drug (lightheaded), and
six events were judged as due to other causality (nausea (2),
blurred vision, headache (2), other). No drug treatment was
required in any case.

ANALYTICAL METHODOLOGY AND RESULTS

18. Summary of Method:

~J







DATA ANALYSIS

25. Pharmacokinetic Parameters Analyzed:

- AUCO-t, linear trapezoidal method to the time t of the last
measurable concentration (CLAST)

- AUCINF = AUCO-t + CLAST/KEL

- CMAX, TMAX from the observed data

- KEL, terminal elimination rate constant calculated from linear
regression (logC vs. t) of the last 3 or more points

- HALF = log(2)/KEL

26. Summary of Statistical Analvsis:

DESCRIPTION OF STATISTICAL MODEL:

- ANOVA performed for untransformed and log-transformed AUC's and
CMAX using SAS GLM procedure with main effects of sequence,
subjects within sequence, pericd, and treatment

- significance of sequence effect (10% level) tested against
subjects within sequence as the error term; all other effects
tested at 5% level against the mean square error term

CALCULATIONS:
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- least-squares means (LSM), adjusted estimates of treatment
differences and their standard errors

- 90% confidence intervals (CI) for estimated treatment
differences

27. Pharmacokinetics/Statistics Results:

MEAN DRUG CONCENTRATIONS: Table 3
There were no instances of the first nonzerc concentration as
CMAX. The sponsor reported four instances of nonzero predose
concentrations: Period 1, Subjects 4, 7, and 26; Period 2, S7.
(See Comment 32.b. for discussion)

MEAN PHARMACOKINETIC PARAMETERS: Table 4

Statistically significant effects were noted for:

. sequence (p < 0.1): AUCO-t, AUCINF, and their log-
transformed parameters

. period (p < 0.05): AUCO-t, AUCINF, and their log-
transformed parameters

. treatment (p < 0.05): AUCO-t, AUCINF, CMAX, logAUCO-t,
logCMAX

TEST/REFERENCE RATIOS: Table S

WAIVER REQUEST

28. The sponsor has requested waiver of in vivo biocequivalence
'study requirements for its test product guanfacine hydrochloride
1 mg tablets, under 21 CFR 320.22(d) (2) as follows:

. bicequivalence of the test product guanfacine HCl 2 mg
tablets to the RLD has been demonstrated

. both the 1 and 2 mg tablets of the test product meet an
appropriate in vitro dissolution test

. both strengths of the test product are proportionately
similar in their active and inactive ingredients

COMMENTS

29. Product Information:

a. Dissolution testing was conducted using the firm's in-house

10




method which differs from that used by FDA in that the firm used
500 mL medium (p. 123) and FDA recommends 900 mL.

b. Waiver: Comparison of the formulations in Table 1 shows that
the excipient compositions of the 1 and 2 mg strengths are

identical except the colorants and a minor difference in the
amount of filler.

30. Clinical Conduct: None

31. Analvtical Results:




32. Pharmacokinetics/Statistics:

a. The reviewer repeated the SAS analysis using the GLM
procedure with the data provided by the sponsor on diskette, and
obtained essentially the same values for 90% CI's as reported.
The 90% CI's after exclusion of S7 (see 24., samples not
reportable) were: 1logAUCO-t, 100.8-108.0; logAUCINF, 100.5-
107.8; logCMAX, 100.3-111.5.

b. On p. 364, Statistical Report, the sponsor notes four
instances of nonzero predose samples (4-0-1, 7-0-1, 26-0-1, 7-0-

12




2) which were designated in the final report as not reportable.
On p. 720, Analytical Report, samples 4-0-1 and 26-0-1 are
described as lost in processing and not repeated due to
insufficient volume. Samples 7-0-1 and 7-0-2 are described as
requiring a dilution due to insufficient volume with determined
values that were BLQ. Apparently, it is unknown if any of these
predose samples actually had nonzero concentrations.

For these four samples, no initial assay values are reported in
the Raw Data tables. It is noted that statistically significant
sequence effects occurred for AUCO-t, AUCINF, and their log-
transformed values.

33. Consults: none

3-41-9¢

Ph.D.

prepared by

James D. Henderson,
Review Branch II
Division of Bioequivalence

13




Table 1

~ Test Product Formulation

FOR INTERNAL USE ONLY

celluloieI Ni

FD&C Red #40 [N

D&C Yellow #10 Al-

lactose monohydrate,
v

povidone, USP

crospovidone, NF

stearic acid, NF

magnesium stearate,
NF

INGREDIENT TEST PRODUCT TEST PRODUCT
(2 mg STRENGTH) (1 mg STRENGTH)
(mg/unit) (mg/unit)
CORE:
guanfacine 2.3 (equivalent to 2}|1.15 (equivalent to
hydrochloride mg guanfacine base) 1 mg guanfacine
base)
microcrystalline

total weight (mg)

120.0

120.0

14
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Table 2.

Drug (Generic Name): guanfacine hydrochloride
Strength/Dosage Form: 1 & 2 mg tablets

ANDA No.: 74-762

Firm: Royce

Submission Date: 10/3/95

File Name: 74762SDW.095

%
In Vitro Dissolution Testing

I. Dissolution Testing (Firm's Method) :

Usp 23 Basket: Paddle: X RPM: 50
No. Units Tested: 12

Volume and Medium: 500 mL water
Specifications: NLT 45 min
Reference Drug: T i

e ®

15

II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product exp 8/96
Times Lot #MD-1192 Lot #0941035
(Minutes) Strength (mg) 2 Strength (mg) 2
(L Mean % Range sCVv Mean % Range SCV
15 92.5 6.4 69.6 15.1
30 98.2 3.1 90.9 8.2
45 99.8 2.8 97.4 4.2
60 100.3 2.7 99.6 2.6
Sampling | Test Product Reference Product exp 7/96
Times Lot #MD-1191 Lot #940844
(Minutes) | Strength (mg) 1 Strength (mg) 1
Mean % Range %CV Mean % Range $CvV
1S 86.0 6.6 75.5 6.1
92.7 3.0 90.6 2.8
45 94 .4 3.3 93.9 1.7
60 95.6 | (3.0 los.5 | 1.6 |
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Table 3 - Mean Reported Plasma Guanfacine Concentrations
(ng/mL, Fasting Study, N = 24)

Time ZTrt. A (test) Txt. B (ref.) %
(hr) (mean) CV(%) (mean) CV (%) Diff.
0 0.0 - 0.0 - -
0.5 1.105 82’ 0.775 842 42.58
1 2.893 36 2.699 44 7.188
1.5 3.715 23 3.453 28 7.588
2 4.048 24 3.895 25 3.928
2.5 4.483 28 4.069 22 10.17
3 4.087 21 4.101 22 -0.34
3.5 4.292 22 4.056 19 5.819
4 4.243 24 4.045 21 4.895
5 3.832 22 3.84 172 -0.21
6 3.547 21 3.358 16 5.628
8 3.142 19 3.091 19 1.65
12 2.495 23 2.326 19 7.266
16 1.875 26 1.709 23 9.713
24 1.16 242 1.12 262 . 3,571
36 0.601 342 0.567 25! 5.996
48 0.326 452 0.313 362 4.153
72 0.095 882 0.09 922 '5.556

"N =22 2N =23

Trt. A =

Trt. B =

16
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Table 4 - Mean Reported Pharmacokinetic Parameters for

Guanfacine (N = 24, Fasting Study)

3

Parameter' Trt. A test Trt. B ref.

(mean)? CV(%) (mean) CV (%)
AUCO-T 78.87 22 74 .82 23 5.413
1ogAUCO-T - - - - 1.049
AUCINF 83.89 20% 79.55 20 5.456
10gAUCINF - - - - 1.041
CMAX 4 .847 26 4.482 21 8.144
logCMAX - - - - 1.066
TMAX (hr) 2.854 36 2.958 35 -3.52
KEL (hr”) 0.05369 22% 0.05222 20 2.815
HALF (hr) 13.473 214 13.777 20 -2.26

1 units: AUC, ng*hr/mL; CMAX, ng/mL

2 Arithmetic means are reported.

3

- Qmm)*loo/amm. For log-transformed values, the rat

squares dgeometric means is reported as exp(ESTIMATE)
ESTIMATE is obtained from the ANOVA.

4 N = 23
Trt. A = guanfacine HCl 2 mg tablet, Royce
Trt. B = Tenex® 2 mg tablet, AH Robins

17

90% CT
101.8-
108.3

101.4-
108.6

101.1-
107.7

100.5-~
107.8

101.3-
114.0

101.2-
112.2

For untransformed data, the % difference is calculated as (

io of least
where the




Table 5 - T/R Ratios

Subject AUCO-T AUCINFE CcMAX

W O 3 G N » W

NNNNN R R R HE R R R p
s W N H O W e N6l W N M o

25
26

< 75% 0 0 0
75-125% 24 24 19
> 125% 0 0 5

18
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Table 6 - Results of Prestudy Validation
FOR INTERNAL USE ONLY
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Guanfacine Hydrochloride Royce Laboratories
1 & 2 mg tablets Miami, FL
ANDA #74-762 Submitted:
Reviewer: James D. Henderson October 3, 1995
File: 74762SWD.095
SUMMARY

1. Bicequivalence Review No.: 1

2. Dates:
APPLICANT FDA
Original Submission 10/3/95 Assigned to Reviewer 1/26/96

Started by Reviewer 1/27/96
RD Submitted 3/9/96

RD Approved 3/11/96

Final Submitted 3/11/96

3. Pharmacological Category, Rx or OTC: Rx, antihypertensive

4. Reference Listed Drug: Tenex® (AH Robins, NDA #19-032,
11/7/88); exclusivity for treatment of hypertension expires on

5/11/96
5. USP Monograph (Drug Product) : none
6. Conclugion: Incomplete

DEFICIENCY COMMENTS:

1. The sponsor should repeat dissolution testing using 900
ml: of medium and all other conditions the same.

2. The sponsor should describe the shipping conditions
used to transport samples from the me
to the Quebec analytical site. .




7.

1.

For all 30 samples listed as "lost in processing",
including nine predose samples, the sponsor should
provide a table containing sample identifications,
initial values, initial assay curve, reasons for
reassay or why reassay could not be done, reassay
curve, reassay values, reported values, and reasons for
reported values.

All data and calculations that justify the choice of
the Wagner function as the regression equation for
analytical runs compared to other equation/weighting
combinations should be provided.

Recommendations:

The bioequivalence study conducted by Royce ,
Laboratories on its guanfacine hydrochloride 2 mg
tablet, lot #MD-1192, comparing it to Tenex® 2 mg
tablet, lot #0941035, has been found incomplete by the
Division of Bioequivalence due to deficiencies 1-7.

The sponsor should be informed of deficiency comments
1-7 and recommendation 1.

Signature Blocks and Routing:

James D. Henderson, Ph.D.
Review Branch II
Division of Bioequivalence
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RD INITIALED RPATNAIK
FT INITIALED RPATNAIK

7,)|).] 96
JDH/gj/3-11-96/74762
cc: ANDA #74-762 (original, duplicate), HFD-600 (Hare), HFD-630,

HFD-344 (CViswanathan), HFD-655 (Patnaik, Henderson), Drug
File, Division File




STUDY SITES AND DATES

9. Clinical Site, Investigators, and Study Dates:

CLINICAL SITE:

MEDICAL DIRECT
SCIENTIFIC DIRECTOR:
PROTOCOL: #941316 (5/30/95); IRB approval 6/7/95
DOSING DATES: 6/15/95 and 6/29/95

10. Analytical Site, Investigators, and Analysis Dates:

ANALYTICAL SITE:
ANALYTICAL DIRECT
ANALYSIS DATES:

ays frozen storage)

BIOSTUDY PRODUCT INFORMATION

11. Biostudy Products:

Product: TEST (generic) RLD (reference)
Drug Name guanfacine HCl Tenex®

Lot Number #MD-1192 (Royce) #0941035 (AHR)
Potency 100.7% 102.2%
Expiration Date - 8/96
Manufacture Date ' -

Batch Size (finished)

12. Test Product Formulation: Table 1
13. Dissolution Testing: Table 2 (see Comments, #29.a.)

STUDY DESIGN AND PROCEDURES

14. Design:

CROSSOVER OR PARALLEL: randomized, two-way crossover (two
treatments, periods, and sequences)

SINGLE OR MULTIPLE DOSE: single dose
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FASTING OR FED: fasting

WASHOUT INTERVAL: 14 days

STUDY POPULATION: healthy adult male volunteers
TREATMENTS :

A. guanfacine hydrochloride tablets 2 mg (test), Royce lot #MD-
1192, dose = 2 mg (1 tablet)

B. Tenex® 2 mg tablets (RLD), AH Robins lot #0941035 (exp 8/96),
dose = 2 mg (1 tablet)

All doses were administered with 240 mL of water, and dosing
occurred while subjects were seated in bed.

15. Subijects:

NUMBER OF SUBJECTS ENROLLED (PLANNED PLUS ALTERNATES),
COMPLETED, AND REASONS FOR DROPOUTS:

The protocol states that 24 planned subjects plus two alternates
(total of 26 subjects) were to be enrolled, and that samples from
Subjects 1-24 would be assayed if they completed the study.
Dropouts would be replaced prior to assay with alternates of the
same sequence where possible.

Subject 14 (S14) was withdrawn from the study about 8 min before
Period 1 dosing due to low BP (see #17.a. below). Therefore,
only 25 subjects were dosed, with 24 subjects completing the
crossover. S2 withdrew at 1.5 hr after Period 1 dosing due to
medical events judged as not related to the study drug or
procedures.

NUMBER OF DATA SETS ANALYZED AND REASONS:

Statistical and pharmacokinetic analysis was performed using data

from 24 subjects (1, 3-13, 15-26). The study was unbalanced with
13 subjects in Sequence 1 (AB) and 11 subjects in Sequence 2
(BA) .

INCLUSION CRITERIA:

- male volunteer, 18-45 years old

- weight at least 60 kg, and within : 15% of ideal weight (Table
of Desirable Weights of Adults, Metropolitan Life Insurance
Company, 1983)

- good health as determined by medical hlstory, physical
examination, and laboratory tests (hematology, serum chemistry,
urinalysis, HIV-AIDS test, 12-lead ECG)



EXCLUSION CRITERIA:

- history or presence of significant systemic, organ, or
psychiatric disease

- history or presence of significant alcoholism or drug abuse
within the last year

- hypersensitivity or idiosyncratic reaction to guanfacine HCl or
other phenylacetyl-guanidine derivatives

- BP < 110/70 mm Hg at screening or < 100/60 mm Hg at predose
vital sign determination

- pulse <= 50 bpm at screening or prior to dosing

- abnormal diet within the last four weeks prior to study start

- donation of > 500 mL blood in 14 days, 750 mL/3 months, 1000
mL/6 months, 1500 mL/9 months, 2000 mL/l year, through completion
of the study

- participation in another clinical trial within 28 days of study
start

16. Study Procedures
RESTRICTIONS:

Subjects were confined to the clinical site from 12 hr predose
until after the 36-hr draw, and then returned for the remaining
samples. No medications of any kind were allowed for the 7 days
preceding the study, not including vitamins taken as nutritional
supplements in non-therapeutic doses. Consumption of alcoholic
or xanthine-containing foods and beverages was prohibited for 24
hr before dosing and during the period of sample collection.
Subjects remained seated in bed for the first 4 hr postdose, and
then were allowed to engage in normal activity.

FOODS AND FLUIDS:
Subjects fasted from 10 hr predose until 4 hr postdose when a
standardized meal schedule was begun. Water was prohibited from

2 hr predose until 4 hr postdose but was allowed freely at all
other times.

MONITORING:

Sitting BP and heart rate was measured predose and at 1, 2, 3, 4,
6, 12, 24, and 36 hr postdose. :

BLOOD SAMPLING:
Blood samples were collected into EDTA-vacutainers at 0

(predose), 0.5, 1, 1.5, 2, 2.5, 3, 3.5, 4, 5, 5, 8, 12, 16, 24,
36, 48, and 72 hr postdose. Samples were cooled in an ice bath




17. Clinical Conduct:
PROTOCOL DEVIATIONS:

a. Twenty-six subjects were enrolled as per protocol, but Si14
was withdrawn immediately before Period 1 dosing due to low BP.
Twenty-five subjects were dosed.

b. Three violations of the prohibitions on alcohol and xanthine
consumption were noted. The reviewer concurs these examples are
not likely to affect the study outcome.

c. All blood samples were collected within 2 min of their
scheduled times, except 22 samples for Trt. A (3-41 minutes late,
2 sample times not recorded) and 10 samples for Trt. B (3-15
minutes late, one sample time not recorded). In these cases,
actual sample times were used for calculations; when times were
not recorded, the scheduled time was used.

ADVERSE REACTIONS:

Trt. A: Six events, all rated as not serious, were reported
involving five subjects. Five events were rated as mild
intensity and one event as moderate intensity. One event was
judged as caused by the drug (headache), two events due to the
procedure (dizzy during blood draw), and three events were judged
as due to other causality (headache (2), bloody stool). No drug
treatment was required in any case.

Trt. B: Eight events, all rated as not serious, were reported
involving six subjects. All events were rated as mild intensity.
Two events were judged as caused by the drug (lightheaded), and
six events were judged as due to other causality (nausea (2),
blurred vision, headache (2), other). No drug treatment was
required in any case.

ANALYTICAL METHODOLOGY AND RESULTS
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DATA ANALYSIS

25. Pharmacokinetic Parameters Analvzed:

- AUCO-t, linear trapezoidal method to the time t of the last
measurable concentration (CLAST)

- AUCINF = AUCO-t + CLAST/KEL

- CMAX, TMAX from the observed data

- KEL, terminal elimination rate constant calculated from linear
regression (logC vs. t) of the last 3 or more points

- HALF = log(2)/KEL

26. Summary of Statistical Analvsis:

DESCRIPTION OF STATISTICAL MODEL:

- ANOVA performed for untransformed and log-transformed AUC's "and
CMAX using SAS GLM procedure with main effects of sequence,
subjects within sequence, period, and treatment

- significance of sequence effect (10% level) tested against
subjects within sequence as the error term; all other effects
tested at S% level against the mean square error term

CALCULATIONS:
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- least-squares means (LSM), adjusted estimates of treatment
differences and their standard errors

- 90% confidence intervals (CI) for estimated treatment
differences

27. Pharmacokineticg/Statistics Results:

MEAN DRUG CONCENTRATIONS: Table 3
There were no instances of the first nonzero concentration as
CMAX. The sponsor reported four instances of nonzero predose
concentrations: Period 1, Subjects 4, 7, and 26; Period 2, 87.
(See Comment 32.b. for discussion)

MEAN PHARMACOKINETIC PARAMETERS: Table 4

Statistically significant effects were noted for:

. sequence (p < 0.1): AUCO-t, AUCINF, and their log-
transformed parameters

. period (p < 0.05): AUCO-t, AUCINF, and their log-
transformed parameters

. treatment (p < 0.05): AUCO-t, AUCINF, CMAX, logAUCO-t,
logCMAX

TEST/REFERENCE RATIOS: Table 5

WAIVER REQUEST

28. The sponsor has requested waiver of in vivo bicequivalence
study requirements for its test product guanfacine hydrochloride
1 mg tablets, under 21 CFR 320.22(d) (2) as follows:

. bioequivalence of the test product guanfacine HCl 2 mg
tablets to the RLD has been demonstrated ‘

. both the 1 and 2 mg tablets of the test product meet an
appropriate in vitro dissolution test

. both strengths of the test product are proportionately
similar in their active and inactive ingredients

COMMENTS

29. Product Information:

a. Dissolution testing was conducted using the firm's in-house

10




method which differs from that used by FDA in that the firm used
500 mL medium (p. 123) and FDA recommends 900 mL.

b. Waiver: Comparison of the formulations in Table 1 shows that
the excipient compositions of the 1 and 2 mg strengths are
identical except the colorants and a minor difference in the
amount of filler.

30. (Clinical Conduct: None
31. Analytical Results:




32. PharmacokinéticszStatistics:

a. The reviewer repeated the SAS analysis using the GLM
procedure with the data provided by the sponsor on diskette, and
obtained essentially the same values for 90% Cl's as reported.
The 90% CI's after exclusion of S7 (see 24., samples not
reportable) were: 1logAUCO-t, 100.8-108.0; logAUCINF, 100.5-
107.8; logCMAX, 100.3-111.5.

b. On p. 364, Statistical Report, the sponsor notes four
instances of nonzero predose samples (4-0-1, 7-0-1, 26-0-1, 7-0-

12




2) which were designated in the final report as not reportable.
On p. 720, Analytical Report, samples 4-0-1 and 26-0-1 are
described as lost in processing and not repeated due to
insufficient volume. Samples 7-0-1 and 7-0-2 are described as
requiring a dilution due to insufficient volume with determined
values that were BLQ. Apparently, it is unknown if any of these
predose samples actually had nonzero concentrations.

For these four samples, no initial assay values are reported in
the Raw Data tables. It is noted that statistically significant
sequence effects occurred for AUCO-t, AUCINF, and their log-
transformed values.

33. Consults: none

prepared by 3]-9¢

James D. Henderson, Ph.D.
Review Branch II
Division of Biocequivalence

13
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Table 1 - Test Product Formulation
FOR INTERNAL USE ONLY
INGREDIENT TEST PRODUCT TEST PRODUCT
(2 mg STRENGTH) (1 mg STRENGTH)
(mg/unit) (mg/unit)
CORE:
guanfacine 2.3 (equivalent to 2 |1.15 (equivalent to
hydrochloride mg guanfacine base) 1 mg guanfacine
basge)
microcrystalline
cellulose, NF
]

FD&C Red #40 NG|
D&C Yellow # N

lake

lactose monohidrate,

USP

povidone,

crospovidone, NF

stearic acid, NF

magnesium stearate,
NF

total weight (mg)

120.0

14
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Table 2. In Vitro Dissolution Testing

Drug (Generic Name): guanfacine hydrochloride
Strength/Dosage Form: 1 & 2 mg tablets
ANDA No.: 74-762
Firm: Royce
Submission Date: 10/3/95
File Name: 74762SDW.095
I. Dissolution Testing (Firm's Method) :

USP 23 Basgket: Paddle: X RPM: 50

No. Units Tested: 12

Volume and Medium: 500 mL water

Specifications: NLT FS min

Reference Drug: Tenex® (AH Robins

Assay Methodology:
II. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product exp 8/96
Times Lot #MD-1192 Lot #0941035
(Minutes) | Strength (mg) 2 Strength (mg) 2

Mean % Range %¥CV | Mean % Range %¥CV
15 92.5 6.4 69.6 15.1
30 98.2 3.1 90.9 8.2
45 99.8 2.8 97.4 4.2
60 100.3 2.7 99.6 2.6
Sampling Test Product Reference Product exp 7/96
Times Lot #MD-1191 Lot #940844
(Minutes) | Strength (mg) 1 Strength (mg) 1
Mean % Range %CV Mean % Range %CV

15 86.0 6.6 75.5 6.1
30 92.7 3.0 90.6 2.8
45 .1 94.4 3.3 93.9 1.7
60 95.6 3.9 95.5 1.6




Table 3 - Mean Reported Plasma Guanfacine Concentrations
(ng/mL, Fasting Study, N = 24)

Time Trt. A (test) Trt. B (ref.) %
(hr) (mean) CV (%) (mean) CV (%) Diff.
0 0.0 - 0.0 - -
0.5 1.105 82! 0.775 842 42.58
1 2.893 36 2.699 44 7.188
1.5 3.715 23 3.453 28 7.588
2 4.048 24 3.895 25 3.928
2.5 4.483 28 4.069 22 10.17
3 4.087 21 4.101 22 -0.34
3.5 4.292 22 4.056 19 5.819
4 4.243 24 4.045 21 4.895
B 5 3.832 22 3.84 172 -0.21

6 3.547 21 3.358 16 5.628
8 3.142 19 3.091 19 1.65
12 2.495 23 2.326 19 7.266
16 1.875 26 1.709 23 9.713
24 1.16 242 1.12 262 . 3.571
36 0.601 342 0.567 25 5.996
48 0.326 452 0.313. 362 4.153
72 0.095 882 0.09 922 5.556

"N =22 20N =23

Trt. A =

Trt. B =

16




Table 4 - Mean Reported Pharmacokinetic Parameters for
Guanfacine (N = 24, Fasting Study)

3

Parameter' Trt. A test Trxt. B ref. 90% CI
(mean)? CV(%) (mean) CV (%)

AUCO-T 78.87 22 74 .82 23 5.413 101.8-
108.3

logAUCO-T - - - - 1.049 101.4-
108.6

AUCINF 83.89 204 79.55 20 5.456  101.1-
107.7

10gAUCINF - - - - 1.041 100.5-
107.8

CMAX 4.847 26 4.482 21 8.144 101.3-
114.0

logCMAX - - - - 1.066 101.2-
112.2

TMAX (hr) 2.854 36 2.958 35 -3.52 -

KEL (hrq) 0.05369 22% 0.05222 20 2.815 -

HALF (hr) 13.473 214 13.777 20 -2.26 -

! units: AUC, ng*hr/mL; CMAX, ng/mL

2 Arithmetic means are reported.

3 For untransformed data, the % difference is calculated as (

- Qmm)*loo/amm. For log-transformed values, the ratio of least

squares geometric means is reported -as exp (ESTIMATE)

ESTIMATE is obtained from the ANOVA.

4 N = 23
Trt. A =
Trt. B =

Tenex® 2 mg tablet, AH Robins

17

guanfacine HCl 2 mg tablet, Royce

where the




Table 5 - T/R Ratios

Subject AUCO-T AUCINF
1
3
4
5
6
7
8
9

10
11
12
13
15
16
17
18
19
20
21
22
23
24
25
26
< 75% 0 0
75-125% 24 24
> 125% 0 0

18

cMax

19




Table 6 - Results of Prestudy Validation
FOR INTERNAL USE ONLY
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